リンデンマイヤ システムジョウ ノ タサイボウ モデル ニオケル ダエン キョクセン オ フクム キョクセン ダイ5カイ セイブツ スウガク ノ リロン ト ソノ オウヨウ by 吉田, 寛 & 金子, 昌信
Titleリンデンマイヤシステム上の多細胞モデルにおける楕円曲線を含む曲線 (第5回生物数学の理論とその応用)
Author(s)吉田, 寛; 金子, 昌信




Type Departmental Bulletin Paper
Textversionpublisher
Kyoto University
HIROSHI YOSHIDA* MASANOBU KANEKO\dagger
FACULTY OF MATHEMATICS, KYUSHU UNIVERSITY FACULTY OF MATHEMATICS, KYUSHU UNIVERSITY
.






1 10 (stem cell)
(pluripotency)
3 $A,$ $B,$ $C$
:A $\Rightarrow$ B $\Rightarrow$ C :A $\Rightarrow$ $\{B, C\}$
$A,$ $B,$ $C$
$Aarrow\{$ $AAAB$ $p_{1,2}p_{1.1}1-p_{1.1}-p_{1.2}$ $Barrow\{\begin{array}{ll}BB Pz,2 C \rho_{2,3} Carrow[Case]B 1-p_{2.2}-p_{23}| \end{array}$ (1)
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$\cap\nearrow\ovalbox{\tt\small REJECT}arrow\cap.\cap\cdots\cdot\cdot\cap$
$\ovalbox{\tt\small REJECT}_{I_{0}}\otimes\}\vec{\backslash }^{1^{-}}\overline{\cap^{\iota}}arrow\cdots\cdots\cdots\cdots\cdot-1\ovalbox{\tt\small REJECT}arrow\ovalbox{\tt\small REJECT}_{\iota_{n}}\iota_{n- I}$
$\circarrow\ldots\ldots\ldots\ldots$.
$\backslash \backslash \ldots\ldots\ldots\ldots$ .
1:
2: ( ) ([11 )
$Aarrow\{\begin{array}{ll}AA p_{1.1} CB p_{1.3}p_{1,2} Barrow\{BBB p_{2.2}1-p_{2,2} Carrow[Case]A 1 -P1,1-p_{1,2}-p_{1,3} \end{array}$ (2)
$0<p_{i,i}<1(1\leq i\leq 3),$ $0<p_{i,i+1}<1(1\leq i\leq 2),p_{i,i}+p_{i,i+1}+(p_{i,l+2})<$
$1(\}\leq i\leq 1,2)$
$ACarrow ABC,$ $CAarrow CBA$. (3)
( ) ( 2)
3
[2] QE [7; 8]
4
4.1




( Axiom $AA$ ) $m$
$(1, 0,0, \ldots)M^{m}$ (4)
: $A\Rightarrow\{B,C\}$
1. $1-p_{1,2}-p_{1,3},1+2p_{1.1}-p_{1.2}-p_{1.3},(1-p_{1,2}-p_{13})^{-},$ $1+2p_{2.2},1+2p_{3S}$ (5)
(2)
: $AA,$ AB, $BA,$ $BB,$ $BC$ ,
$CB,CC$ :
$2p_{1.1}-p_{1}\underline,$ $-p_{13}>0\ 2p_{1.1}-p_{12}-p_{13}>2p_{2-}\ 2p_{1.1}-p_{1_{\sim}},-p_{1,3}>2p_{3,3}$ (6)
:
gN(AA) $=$ N(BB) $=$ N(CC)&gN(AB) $=N(BC)$ , (7)
$N(X$ $marrow\infty$ $XY$ $g$
(6) (7) $marrow\infty$ $N(AB),$ $p_{1.1}$ , p2.2, $p_{3.3}$ $p_{1.2},$ $p_{1,3}$
$N(AB),p_{1,1}$
$N(AB)/N(AA)$ $=$ $\frac{(-1+p_{1,3})p_{13}+g(p_{1,2}-p_{1,2}^{2}+p_{1,3}-2p_{1.2}p_{1,3}-p_{1,3}^{2})}{p_{1,3}+g(p_{1_{t}2}+p_{1_{1}3})}$ ,
$p_{1.1}$ $=$ $\frac{(p_{1,3}+g(p_{1,2}+p_{1,3}))(p_{1,2}^{2}+(-1+p_{1,3})p_{1.3}+p_{1.,2}(-1+2p_{1,,3}))}{2(-(-1+p_{13})p_{1,3}+g(p_{1_{2}2}^{2}+(-1+p_{1,3})p_{1.3}+p_{12}(-1+2p_{13})))}$ (8)
4.2 QE




$\exists_{p_{13}^{\exists}p_{1.2}}(\psi(p_{1,2},p_{1.3},g)$ &f $=$ N(AB)&O $<p_{1.2}$ &
$0<P1,3$ &0 $<$ Pl.l &0 $<$ P2,2 $\ 0<P3,3\ P1,1+p1.2+p_{1.3}<1)$, (9)
$\psi(p_{1.2},p_{1,3},g)$ (6), (7), (8) &( )
QE Mathematica $6.\theta 1$ $f$ $g$
$2(g+1)f^{3}-(g-2)f^{2}-g\leq 0$ (10)
4 $f,g$ 1 3
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1: $f$ $g$ $root-1$ $go\sim$
$1$ . 14254, $g_{1}\sim 1.29\alpha 1,g_{2}\sim 3.28773,g_{3}\sim 3.83118$ .



















$\{\begin{array}{ll}f \text{ }\Rightarrow \text{ },f \text{ }\Rightarrow \text{ }.\end{array}$
1 $f$ $g$ $g$ $f$
. $g>1,g\in N$ $f$ $g$ $\{2,18,128,882,\infty 50, \ldots\}$





. $g<l,$ $1/g\in N$ $f$ ( t) (1/7, 1/4)
( $\ddagger$) (1/4, 1/3) $\ovalbox{\tt\small REJECT}$ , $\ddagger$ 4
$[6$








(a) $g=1$ (Linear with rule) (b) $g=2$ , (Branching without rule)
4: ( $arrow$ 97 ) (a) $g=1,f=$
$(] +\sqrt{17})/8$ : ( , )
(b) $g=2,f=1/2$ : ( , )
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